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(Corrosion and anticorrosives)
(Lightning protection)
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1. Chernorechengkiy khimicheskiy zavod imeni M.I. Kalinina.
(Chemical plants)  (Aluminum, Structural)
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Using reinforced zones in the foundations and wells of siore
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(Oka Valley--Building, Stone)
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1. Vernadsky Instituts of Geochemistry and Analytical Chemistry,

Aeademy of Sclences, U.8.8.R., Moscow,
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KUZNETSOV, L.M.; KIRKINSKTY, V.A.; MAKAROV, Ye.S.

Interaction of uranium dioxide with lead monoxide, Zhur, neorg,
khim, 9 no,5:1187-1196 My '64, (MIRA 17:9)

1. Institut geokhimii i analiticheskoy khimii imeni V.I.
Vernacskogo AN SSSR.
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X;ray study of the lomonosovi te-murmand te group, Geokhimia no,7:
673-677 J1 163, (MIRA 16:9)

1, Vernadsky Institute of Geochemigtry and Analytical Chemistry
Academy of Sclences, U,S.3.R., Moscow,

(X=ray crystallography)
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MAKAROV, Ye,3.; ANIKINA, L,I,

Crystal structure of umohite {UMOO@(HQOg)Q].QHQO. Geokhimiia
no,1:15-22 Ja 163, (MIRA 16:9)

1, Vernadsky Institute of Geochemistry and Analytical Chemistry,
Academy of Sclencos, U,5,5.R,, Moscow,

(Umohoite crystals)
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SHCHERBINA, V,V.; NAUMOV, G.B.; MAKAROV, Ye S,; GEH&SIMOVSKIY, V I
YERMOLAYEV, N, P‘, TARASOV L.S.; TUGARINOV Al BARSUKOV
Vik,L.; soxomwx N.T.; KOCHENOV, A.V.; GERMABOV, A.I.;
NAMENSKIY red, izd-va V-}NOSBAD(!V A.P. ,akademik, red;
gomxowx t.v. iékhmre a7 o ’ mik, -red;
[Rasantial features of uranium geochemistry].Osnovnye cherty
geokhimii urana. Pod red. A.P.Vinogradova. Moskva, Izd-vo

AN SS3R, 1963. 350 p. (MIRA 16:10)
1, Akademiys nauk SSSR. Institut geokhimii i analiticheskoy

khimii,
(Urenium)
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So.id solutions in the quasi-binary cross-sections of the ternary
systems of diagrams of magnesium with group IV elements. K. A. Bol'shakov,
Ye. S, Makaray, Ye. A. Sokolova, V. I. Fistul', V. K. Prokof'yeva.

Rt b o Y -

Report presented at the 3rd National Conference on Semiconductor Compounds,
Kishinev, 16-21 Sept 1963
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HAKAROV, Ye..; LIPOVA, 1.1,

X-ray examination of thorianites, urenothorianites , and
aldanites. Geokhimiia no,7:583-589 162, - (MIRA 15:7)

1. V.I. Vernadskiy Institute offiGeochemigtry and Analytical
Chemistry Academy of Sciences s U.S.S.R., Moscow,

(Thorium oxides)
(X-ray crystallography)
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The homologous series of uranium, .. B103/B226

ASSOCTATION:

Institut geokhimii 1 analiticheskoy khimii im.
- I. Vernadskogo Akademii nauk SSSR (Institute of Geo-

chemistry and Analytical Chemistry imeniV, I. Vernadskiy of
the Academy of Sciences USSR)

PRESENTED February 6, 1961, by A. p. Vinogradov, Academician

SUBMITTED:

February 1, 1961
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The homologons series of uranium. .. B103/B226

oxides and their atomic arrangement. The author 18 of the opinion that
there exists such & relationship which is to be detected by orystalllo-
chemists., Also, the wpolecules” Un02n+2 should be ‘sought in order to

obtain a clear conception of the chemical character of homology in this
case. Finally, fhe aunthor notes that the definition of this homology
offers a nevw way of explaining the chemical nature of berthollides which

are similar to the oxides having & varying composition UO2 0-2.25°

Taking account of the homologous rule, these berthollides cannot be
understood any longer as nphases of varying composition" or as &
wgontinuous set of compounds™. The new data call for a revision of
opinions ani indicate that the ranges of the above-mentioned compositions
should be regarded as & continuous, discrete set of independent chemical
gubstances. They have a common nomologous rule and very similar chemical
compositiorns, crystal gtructures, and properties. There are 1 figure and
23 references: 5 goviet-bloc and 18 non-Soviet-bloc. The three
references 4o English-language publications 8ee in the body of the abstract.
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BT 5/020/61/139/003/017/025

The homologous series of uranium... B103/B226

(B. Belbboch, C. Piekarski, P. Peric, Ref. 23, Bull. Soc. franc. mineral.
et oristallogr., 83, No. 7/9, 206 (1960)), cubic syngony has been
confirmed by X-ray studies. A fourfold size of the constant lattiice has
been found: a=4°5.433=21.73 3a This is indicative of the discrete
chemical compnsition of U 090 In the cases of n=3, n=4, n=5, n=6,

4
and n=8, the atomic arrangement has not been defined exactly. It is
noted that the increase of n in the above homologous series leads rapidly
to very slight differences of the chemical composition between neighboring
oxides. Here, the researcher finds innumerable discrete uranium oxides
which, with respect to their composition, tend toward UOZ’ but never reach

it. In this way, the author explains the fact that there never exists an
oxide having an ideal composition UOQ, but always somewhat stronger

oxidized samples, whese x value is a little kigher than 2: UO2 008’
=0.0 1 U

0,010 9%20° U10%2 = U501 U110y
and others will soon be experimentally detected. Due to the insufficient
knowledge of the crystal structure, it is gtill impossihle to establish a
relationship “etween the homology of the chemical composition of uranium

Card 4/7

Nevertheless, he supposes that aisn U
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The homologous series of uranium... B103/B226

properties of UBOB according to B. Chodura, Ya. Mal§ (Ref. 14: KX
resheniyu straiktury U508v II Mezhdunarodn. konfer. 00N po primeneniyu

atomn, energii v mirnykh tselyakh, A/Conf. 15/P/2099, Czechoslovakia, 20,
June 1958, 1958) and S. Siegel (Ref. 15: Acta Crystallogr., 8 No. 10,
617 (19555). Both modifications of U,0. oxides possibly have a varying

378
composition with oxygen deficiency, n =4, U4O10 -U205. 3ince the
equilibrium dilagram of the U-0 system has hitherto not been determined,
the exact temperature and concentration limits of stability of U205

(as in the case of other uranium oxides) are still unknown. na=S5,

In the neighborhood of U02 40° U5012 is tetragonal, which corresponds to

the formula U.0,,. n=6. U0, =U,0, is tetragonal., n=7.
H712 614

307 U7O16'
=U,0

2.285 = U795 really corresponds to the ;%i

Its theoretical composition U0

supposed experimental range UO2 28-2,31 (P, Perio, Ref, 18: Bull. So

chim. France, 1953, 256, 840), which could nct be exactly defined by
P. Perio. n=8. U8018==U4O9, In the gynthesis of a U409 monocrystal

Card 3/7
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The homologous series of uranjum. ., B103/B226

however, are proved to exist as real oxides.
corresponding formulag above the ordinates of
discussion of known and hypot

They are denoted by
compositions., In his
hetical uranium oxides, the author availg

himself chiefly of non-Soviet publications,
been isolated in the free

n=1, Uoi", which has never
atate, exists as an uranate ion U02 and ag

4
hydrates, e. o, UO4°2H200 n=2, 0206 =U03. 0f these at leagt 5 poly-

morphous modifications are known , Recently, the author
by W. H. Zachariasen (Ref. 12 Acta Crystallogr., 1,
on the hexagonal structure of the a-UO3 oxide,

has oonfirmed data

No. 5, 265 (1948))

L. M. Kuznetsov of the

author's laboratory produced this oxide b
U(02H4)2°3H20, Furthermore, the autl

of the ReO3

y thermal decomposition ot
1or has confirmed the cubic structure

type for 6-UO3 by neutron diffraction measurementg (discovered

by E. Wait, Ref. 13, J. Inorg. and Nuol, Chem., 1, No. 4/5, 309 (1955)).
The structure of two additional synthesized UO5 oxides has hitherto not

Ye. S. Makarov mentions the

been determined by the author. n=3,

Card 2/7
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AUTHOR: Makarov, Ye. §.

TITLE: The homologous series of uranium oxides Un02+2

PERIODICAL:  Akademiya nauk SSSR. Doklady, v. 139, no. 3, 1961, 612-615

TEXT: The anthor notes that the chemistry of the U—0 system i very
complicated due to the existence of oxldes of varying composition as well
as of the so-called "non-stoichiometric" oxides (not correaponding to a
simple stoichiometric ratio between U and 0). Since uranium exhibits a
different chemical nature, nand, according to its valence, can be wimilar
to lanthanides or the elements IV Ay V Ay or VI A, the author assumeg the
existence of a general homologous rule (similar to ¥, Mo, V, and Ti)
governing the composition of individual urarium oxides. According to his
opinion, this is confirmed by data available in publications. In Fig, 1,

the compositions of uranium oxides having the total formula Uno2n+2
(where n denctes integers) are indicated on the axis of the compositions

UOx by vertical lines. The eight initial homologs of this gerieg,

Card 1/%
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ANIKDIA, LQIQ; MAKAROV, Ye.S,

The widt cell of wnchoite (U0oMo0y 4H0), Dokl, AN SSSR 137
00,48542-943 Ap 161, (MIRA 14:2)

1. Ingtitut khimii i analiticheskoy khimii im, V. I, Vernadskogo
AN SSSR, Predstavleno akademikom A, Po Vinogradovym,
(Umohoite)

i
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KUZNE"SOV, 1.N.; MAKAROV, Ye,S.; TUROVISEVA, 7.,

Application of Yray structural phase-shift analysis to the

determina
oo tion of gases in wetals, Trudy kem.anxl.khim. 10:122-128

(MIRA 13.8)
1, Institut geokhimii i analitich
A S5 ek cheskoy khimii imeni V.I.Vernadskogo
(Gases in metals)
(X~ray crystallography)
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MAKAROY, Yo t" »
| vooid padskii lecture. geckhimiia n0.61557 160,

Secoisd V.1.Ver (MIRA 13:10)

(8ilicates)
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MAKAROV, Yo, €, LIPOVA, I.M,; DOLMANOVA, I.F.; MELIK'YAN, A.A.

Geokhirmiia

: t des.
Crystalline structure of uraninites and pltchblendes (KIRE 14:5)

10,3:193-213 60,

1, V. 1. Vernadsky Insitute of Geochemistry and Analytical Chemistry,

Academy of Seiences, U, S.5.R. Moscow,
(Uraninite)
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Crystal structure and chemical properties of lower $itagins
oxides Tily=wp.yg, Zhur.struk. khim, 1 n0,2:170-177 Jl-Ag 160.
(MIRA 13:9)

1, Institut geokhimii i analiticheskoy khimil im. V.I.Vernadskogo

Al SSSR,
(Titanium oxide)
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Quantitative Determination of Oxygen in the Lowest SOV/75-14—4-14/50
Titanium Oxices by Radiographic Analysis

that all lines of the samples with the composition Tioo_o 5

correspond to the hexagonal, tightly packed structure of
a-titanium. Beginning with the oxide Tioo 57 a system of

weak lines occurs in the radiographs which indicate a phase
with variable composition on the basis of TiO. The boundary

for the wniformity of solid solutions of oxygen in a-titanium
lies therefore approximately at the composition Tioo 48° A

figure shows the dependence between the lattice constants ¢
and the corresponding contents of oxygen 1in the lowest tita-
nium oxides. The accuracy of the radiographic method used
wag +0.1 wt%. There are 1 figure, 1 table, and 5 references,
2 of whioh are Soviet.

ASSOCIATION: Institut geokhimii i analiticheskoy khimii im. V. I. Vernads-
kogo AN SSSR, Moskva (Institute of Geochemistry and Analyti-
cal Chemistry imeni V. I. Vernadskiy, AS USSR, ¥oscow)

SUBMITTED:  April 24, 1958
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Quantitative Determination of Oxygen in the Lowest
Titaniam Oxides by Radiographic Analysis

SOV/75-14-4-14/30

approximately 8000 kg/cmz, and kept for 15 hours in a
quartz tube at 1000+20° in order to obtain a uniform distri-
bution of oxygen in the preperations. The annealed samples
(TiO0 05 and TiOO.B) showed a reduction inweight of from

4.107% - 7.10™"g, which was probably caused by sublimation.
The obtained preparations were light-grey at the points of
rupture, and became dark on being ground fine. The composi-
tion of the preparations was determined by the method of

the vacuum melt (Ref 3). The radiographic determination of
the lattice constant was carried out by the method of Debye-
Scherrer. In order to obtain most acourate values for the
lattice constants, the asymmetric methed according to Strau-
manig and Jevina (Ref 4) was used. One of the most important
conditions for the maximum accuracy of this method is the
use of powdered samples (thickness 0.2 mu). The dimensions
and conditions for the taking of X-ray spectra are indicated
in the paper. The composition of the preparations under dis~
cussion, and the values of the corresponding lattice constants
are shown in a table. The evaluation of the radiographs showed

’
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o 5(2)
AUTHORS Kuznetsov, L. M.y MakaToV, Ye. S5« Turoviseve, 7. H
TITLES Quantitative Determination of 0£§gen in the Lowest Titanium

Oxides by Radiographic Analysis

PERIODICAL: ghurnal analiticheskoy khinmii, 1959, yol 14, Nr 4,
pp 463 - 465 (USSR)

ABSTRACT As the jowest fitanium oxides the authors anderstand the
solid golutions of oxygen in a-titanium with the composition
Tiooﬁ 0.42° Radiographic analyses of these compoundse (Refe

1,2) show & gteep0ursse of the curves for the dependence of
the lattice constant ¢ on the oxygen content in a-titaniug
which orystallizes nexagonally. Based on this result, the
rsdiagraphic nethod eap pe used for the quantitative deter-
mination of oxygen aigsolved in a-titanium. In the paper under
review, &0 experiment jg made in this direction. The author?
synthetized the lowest titaniud oxides bY gaturating finely
pulverized titanium with the calculated amount of gaseous
oxygen at 500-5500. The powdery pxide preparations obtained
card 1/3 qere formed into small cylindriocal colunne 8t 8 P
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SOV/70~4=2.6/%6
The Crystal Structure of the Conpoundh of Uranium w;th Germanium

l.aue and oscillation pholographs of single crystals of
UBGQ4 showed the material to be orthorhombic with

a = 5,86, b= 9,86, © = 8,96 kX . UGe, was similarly

shown to be orthorhembic with a = 4,11, b = 15,1

3,97 kX . Z = 12 and the dimemions of the unit
¢cell are similar to those of ZrSib and ZrGe, .
Comparisons of observed S.F.s and those calfulated using
eriz coordinates gave a reliability factor of 0.25.

” . 1
The Lr312 structure with space greoup Dq; = Cmem 1w
therefore likelv., It was coufirmed that UGz

oy

2
X

has the
AuCu3 structure with a = 4.197 kX . There a
2 tables and 2 references, 1 of which is Soviet and
I English.

SUBMITTED; October 30, 1958

¢ 3 faigures
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S0V/70=k4-2-6/36
AUTHORS:  Makarov, Ye.S. and Vykov, V.N.

]

s e P G ) )
TITLE: ‘Phe Crystal Structure of the Compounds of Uranium with
Germanium (Kristallicheskaya strulitura soyedineniy urana
5 germaniyem)

PERIODICAL: Kristallografiya, 1959, Vol &, Nr 2, pp 183-185 (USSR)

ABSTRACT: lLaue, oscillation and powder photographs showed that
USGe7 is hexagonal with a = 8,56 and & = 5.78 kX.
3

dobs = 13,4 g/cm3 gives 16.8 atoms per cell representing

& = 2, By analogy the compound was assumed to have
a structure of the MnSSis(MnsﬁeB) type. An electron

density projection onte 0001 was calculated. Thos
ghowed that the structure is actually of the MHSSi"
type. The spase group is Déh = C6/mem with &UI in
4{d) positions; 6UII in 6{g) positions with
Ky = 0.24 and 6Ge in 6(g) positions with Xg, © 0-62 .
Good agreement between observed and calculated structure
Cardl/2 factors is obtained.
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On the Dualisy of the Chemical Hature of Actinides 70=3-5-4/39

actinides; lanthanides nnd the elementy of the proup

Iva, Va, VIa is continued, An isostructural analogy i3

also to be found in the intermetallic compounds.

The actinide elements with the elements of the IVa, Va, VIa
groups enter continuous solid solutions with cubic centred
lattice. A similar igomorphism docs not exist in the systems
of the actinides and lanthanides., The nwserous isomorphisms
between the compounds of the actinides and the IVa. Va and
VIa groups on one hand and the siuilarity of the actinides
to the lanthanides indicate thaf the actinideg car not be
denominated as tranguranian elementg)as their chenmical
nature shows duality.

There are 1 figure, 7 tables, and 14 references, none of which
are Soviet.

ASSOCIATION: Institut geokhimii i analiticheskoy khimii imeni V. I.
Vernadskogo Akademii nauk SSSR (Institute of Geochemistry
and Analytic Chemistry ifmeni V. I. Vernadskiy A3 UL5R)

SUBMITTED: June 15, 1957

AVAILABLE: Librery of Congreas

Card 2/2 L. AetinidegeZtrvetural anedvals
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Knlov, 7

AUTHOR: Nakarov, Ye. &. TH-2=5-4/7
TITLE: On the Duality of the Chenical lature of hetiniden (O
dvoystvennosti khimichesgkoy privoly altinidov)

PERIODICAL: zhuenal Neorganicheskoy Khimii, '9%8, Vel 3, O
pp  1079-1000 (UsiR)

ABSTRACT s This paper deals gith tas extensive experimental noterial
on the cuystallo-chemical analogy betweer the conpounds
of the actinides on the one hand and the compounds of the
elements of the Va, VIa, IVa groupgand the rare cartvhs on
the other.

It was determined that a profound crystallo-chenical
sinilarity exists betwecn these groups . Phe cxides of
ThOy, U0y, Cr0 ,and Ce0, not only have sinilar chenical
properties, but also th6 structure of these ceupounds i3
sinilar to that of the oxides of the actinides, Iwrther-
more the oxides have chemical properties similar to those
of the oxides of the elements of the IVa, Va, Via ¢roups
In the groups of the nitrides, carbides, and horides)th

Card 1/2 isostructural analogy between the compoundg of the
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. 80V/70-3-1-2/26
New Data on the Structure of BiIn2 and the Possible Structure of

TIBi) oo 1,500 NeHEp, UHEy, UZTp and TiU,

type BiIn2~N121n rather than Alﬁz with an amomalously low

value of c¢/a , as was thought to be the case up to the
present time. This suggestion was not verified experimentally
by tie present author. 1.S. Gudkov and L.I. Anikina are
thanited for help in experiments and calculations.

Thers are 1 table and 11 references, 5 of which are Soviet,

2 German and 4 English.

ASSOCIATION: Institut geokhimil im. V.I.Vernadskogo
(Institute of Geochemistry im., V.I. Vernadskiy)

SUBMITTED: June 18, 1957
Card 4/4
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SOV/70~3-1—2/26
‘New Data on the Structure of BiIn2 and the Possible Structure of

T1B1) 27 91,59 NaHg,, UHgy, UZr, and iU,

compounds of type Nizln consists of the following: The

lower 1limit of the axial ratio for the gtructural type
NiyIn is c/a =ﬁ/\f2- = 1.225 (Ref 10). In fact, among

all the experimentally established members of the
structural type Nizln, among which one component should

be a metal belonging to transition groups "A" and the
gecond an element of subgroups "B", there are none which
nave an axial ratio <1.225 . On the other hand, in the
cage of Bilnz, this ratio is equal to 1.197 which is less

thar 1.225. In addition, the compound BiIn2 does not

include a transition metal and consists of two elements of
sub-groups "B". Low values for the axial ratios for:

T10,, (0.59), Uzr, (0.61) (Ref 11), UHg, (0.64) and NaH32(0.64)
suggest that probably these compounds have a structure of
Card3/4
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} : SOV/70~-3-1-2/26
‘New Data on the Structure of BiIn2 and the Possible Structure of

'TlBil.27—sl,59' NaHg, , UHg,, UZry and TiU,

not take into account some very weak lines which were at
first ascribed to some unknown impurity. However, the
presence of such impurities was not established and doubts
were felt about the correctness of the BiIn2 structure given

in an early paper (Ref 1). In order to put this structure
on a firmer basis, it was decided %o study a monocrystal
of this compound and the results of this work are now
reported. X-ray studies of this BiIn2 monocrystal have

stown that this compound has a structure of type Nigln
with an axial ratio c¢/a = 1.197. It is suggested that:
TlBil.Z?-al.59’ NaHg,, UHg, ), UZr, and TiU, have an

an analogous structure. Monocrystal studies have shown
that BiIn2 has the following lattice constants:

(4]
a = 5.496 + 0.001 4; ¢ = 6.579 + 0.001 £, c/a = 1.197 .
The main crystallographic difference between BiIn2 and
Card2/4

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031500037-6



AUTHOR:  Maktarov, Ye.S. 80V/70-3-1-2/26

pIPIE: — ~New Data on the Structure of Biln, and the Possible
Structure of TlBil.27_’1J59, NaHg,, UHg,, UZr, and TilU,
(Novyye dannyye O strukture BiIn2 i vozmozhnaya struktura
TIBil.27‘)l‘59, NaHg,, UHg,, UZr, i T1U2)

PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 1, pp 5-9 (USSR)

ABSTRACT: Among intermetallic compounds which have a hexagonal
structure of the type AlB, there are a few cases with

aromalously low ratio of axes c/a which is equal to

atout 0.6. On the other hand, in "normal" borides and
hslides of this type this ratio is roughly 1.0. Such

ngnomalous" intermetallic compounds are:

Biln, (Ref 1), T1Bi) 50,1 59 (Refs 2, 3), MU, (Ref 4)
L] / .
Ulig, (Ref 5), NaHig, (Ref 6) and UZr,.

The crystal structure determination of all these compounds
was carried out by the powder method. In earlier studies

Cardl/4 of the crystal structure of BiIn2 (Ref 7), the author did

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031500037-6




Crystal Chemistry (Cont,) 1068
data (up to 1957) on the crystal chemistry of simple compounds of
actinide elements. The dual nature of actinides is discussed in
order to show the similarity and difference of their chemical
behavior with respect to other elements and to clarify their po-

sition in the periodic table. There are 117 references of which 13
are Soviet, 90 English, 9 German, 2 French, and 3 Italian.

TABLE OF CONTENTS:

From the Editor

I. Introduction

II. Some Problems of General Crystal Chemistry
Classes of crystalline structures
Types of bonds and their characteristics

Molecular concepts in crystal chemistry

Card 2/8°
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PHASE I BOOK EXPLOLTATION 1068

. Makarov, Yevgenly gergeyevich

.““/ e

Kristallokhimiya prosteyshikh soyedineniy urand, toriya, plutoniya i
neptuniya (Crystal Chemistry of Simple Compounds of Uranium,
Thorium, Plutonium, and Neptunium) Moscow, 1zd-vo AN SSSR, 1958.

141 p. 6,000 copies printed.

gponsoring Agency: Akademiya nauk gsSR, Imstitut geokhimii 1 analiti-
cheskoy khimii.

Resp. BEd.: Vinogradov, A.P. Academician; Ed. of Publishing House:
Trifonov, D.N.; Tech. Ed.: Makuni, Ye.V.

PURPOSE: The book is intended for scientists and engineers working
in the field of atomic energy.

COVERAGE: The book represents the first attempt toO organize published

card 118
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. of Alloys of Nickel with 4}3{\} 9@!&! in the
B-FPhuse Teglon at: Kigh Tomporaiures. . L, N. ginsg\“g and
E. 8" Makarov { Doklady Akad. Nauk §.85 T, To81 y (4),

in-Rassian].  Alloys contg, 60-06 ot.9) Ni
quonched from 1340° €, are ningla-phuso and havo o tetragonal
structure, X.ray analyeis of these alloys in the amenled
state shows tho pressuce of two phases, § 4 o (NiyAl), in
agresment with the equilibrium diagrain of Bradloy and
Taylor (Pros, Roy, Soc., 1937, [A], 169, 60; 4., 4, 241).
Tho quenched slioys have a Furt.inlly ordered body-cantrod
struoture, For the alloy with 60-6 at.-% Ni (NiyAly), ¢ =
2:063, ¢ = 3237 kX, c/a = 1125} d = 6-66; number of
atoms in unit cell = 190. For tha alloy with 86-6 at..9 Ni .
{N1,Al), number of atows in unit eell = 201, Tho observed .
Intensities of tho refloctions in an Xeray photograph of an |
slloy contg. 60-0 ut.-% Nj, quenched from 1340° €, ngreo
satinfactorily with the valves ealoulated for Ni,Al,,

S ._MW.*V“}_LI,._"
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New data on the cryital structure of the d.phase of the
?m sodium lead. 3. 8. Makerov sud Z. V. Popova.
evest. Abad. Nouk S.S.S.R., Oidel, Khim. Nawk 1931,
ATT-87. ~An exptl. study was siade to det. the compn. range
of the A-phase and th corresponding crystul structures.
To prevent excessive yeaction of the alloys with Oy or
molsture, data were oblained within 5 hry. alter prepn. of
the alloys. The Pb was melted in an Fe crucible under a
const. fiow of A gas by tise of un elec. furnace.  Freshly cut
N was added when the temp. of the Pb was -tightly above
the liquidus and was stirred in. No flashi g orcurred.
After a min. a sample for chem. analysis was pumped into a
1.5-mm. diam. glass tuse, and u sample for x-ray analysis-
was pumped into 2 0.4 to 0.8 mm, capillary of Li deman
glass.  Both ends of thi: capillary were sealed) to reliuce the

empty space, Homogunization was not needed,  Debye

x-ray patterns were oblilned witha 57.3-mm.~diam. camera, in the degree of order with increasing Na content was de«
Cu radiation, 35 kv., und 10 ma. Luttice consls. were ac-  tected by measuring the relative vulues of & *‘structure’’
curute to + 0.002 kX. Powder specimens gave pooret re- and of 8 ‘‘superstructure’ x-ray line. A calen. showed
sults than did the cast syecimens. Chem. analysis was done that the ratio of these values would change only by 2% in
by amalgamating the I'b, dissolving the Nit in Hy0, and going from 27.0 to 33.0% Na. A. G. Guy

titrating the latter with 0.1 N HCI, with methyl orange.
Duplicates agresd to 0.1‘:3. Density measurements with a
precisionof & { Fwerenadewith a pycnomcter and Na~iried
aviation ine. At 10om temp. the f-phase existed fron:
96.5t0o38.1 at. % Na. The lattice const. decreused with in-
creasing Na content froin 4.870 to 4.801 kX, and the d, de-
creased from K.70 10 749, with an especinlly rapid full
near 35% Na. The no. of atoms per unit cell irs the ordered
CasAu-type steucture was caled, s 3.95 up to about 33%
Na, bat at 35% Na it wisonly 3.65.  No significant change
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Nanuckhnnd hols for scild plases of varlable
. composition. E. §, 'ﬁm:ov Doklady Abcd. Nask

SS.R. M, xm‘«xmd—cmm of fined and
compn. will be represented conventiogal
. ABy, AdBy, c.;e Cnmm.dﬂm but mmm
oo

by AB.. in which x » n/

a(wo—u?nu-n of B, ! for the system Cu-Be
contg. 70.0 at. % Be the formula is CuBey.n. Solid solus.,
the content of one of whose components may vary from 0 tou

defiuite limit at a dm temp. and atm. pressure, will be
D in which 8 is d'eﬁmd as

e.]
b(ifty
Interme-
3 p varial ted by
ABspr, (1 C.); for bertbollidu md dal!on this type
!urmuhhmendedbybul .8, BTiOsv.ein. The
views of other workers are discussed. 3B Dxmvhy
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Crystal structure of the ,-phase io the sluminum-mag-
nesium system and the - in the thallium-bismu

system. K. S Makirov- Doklady Akid. Nowk §.5.8.K.
", m%ﬁ(li)ﬂl).—-An exptl. study at 2 of these inter-
mediate solid soins- confirmed previous data on cryst. stuc-
wre. The y-phase in 1-Ag has the a-Mn structure witha
luttice const. that varies linearly with at. €, Al between the
soly. limits, a = 10.5700 & Q.03 kX at A8.hat. Go Al and
a = 1044801 4 Aat. Se AL The rphancm‘l‘l-mappmml
to be essentially & disordered structure of g i

values were 5642,

[ensity measurements owed that in both cases
are mbﬂimﬁmm\. The ulloys were carefully

prevent lom by evapn. and the analyses were assumed to be
thoat of the syntheees. Homogenization for 3 days at 450°
and 7 days at 140°, resp., W followed Dy slo™ cooling.

& yaera 11 o)

waw tised
ALty

Filrered Cu Lot
diatm.
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rav (N urnakov and Inorg. Ch&i., Acad.
ogai. UJB.8.R., Moscow). Imest. Akad. Naxk S.5.5.R.,
Oudel. §'him. Nawh 1080, 485-91.—X-ray diffraction detns.
on In-Talloys with up to30.0at. % T1abow that a tetragonal
+ and & cubic form exist la the one-phast rarge of the alloys
at roon| temp., not n‘ﬁ by & two-phase region. The
tetragotial form les in range from 0 to £8.0at, % TH;
cuhic form, from 28.0 up to Tirich limit of the compn.
. investigated. Ybece is a contintous crystallographic transi-
tion bet wezn the 2 forms, with the Iattice const. & incrensing
r?uhrtr with the Tl content, and the const, ¢ and the ratio
¢/a decieasing up to the compa. 22.8at. % TI. The iattice
consts. ' but still cmtlnumul_ny ween 22.5 and
23.0at. % with further increasing T1 content, from 33.0
to 35.0 at. %, the lattice cousts. agaln vary smoothlz
The cut ves of 0 and ¢ merge at 25.0 at. ‘}&n‘ﬂ.md the ratio
:‘: becymes = 1, |.¢. the tetragoual form has gone over futo
the cuble form. In both the tetragonal and the cubic range.
fthe alicys are substitutional, with an no. of
atoms i1 the elementary cell = 4, and the tes 0, 0,
0; Yo, 0, Yyt s, 0, 0, 4, W, commdhs: to the
ociginal Incecentered structure of [n, with random distribu.
tion of she In and T1 stoms o the fattice. N, Thon

L

/19
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of Phasss Haying 8 Structure of the NiAs Tre.
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Alloys of Nicksl Tellurtum, Antimony, Tia, snd Indium, E. 8, Makarov
lavest, Abnd, Nauk S.S8.R., 1984, {Khim.]. (4}, 201 A0K),--{Tn Rusetian]
'f, preceding abatraet. n continuation of the discussion, M, examines the
vatems of nickel and cobalt with indium, tin, antimony, aml tellurinm,
dtructural investigation shows that all these uystems posscss phases of the
Nids type which are relatively displaced on the composition axis, but which
form o continuous seriea from NigIn, with 666 at.-% of nickel, to NiTe,,
with 333 at.-% of nickel, In this homologous serice & continuous change of

Iattice constents ukq place. The nature of the bond ranges from the
t\n:qrrlm;wl;.r ﬁmc type in the caso of NiTe, to the metallic type in the case of
Nijla.—V. K.
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MAKAROV, Ye. S.

"Crystal Chemistry of Phases with the Structures of NiAs-Type, Part 1. Relatione
between the Structure Types of NiAs, CdJp and Ni;zm," Iz. Ak. Nauk SSSR’ Otdel . Khim.
Neuk, Nos. 2-3, 1.9hk.
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mdhmmmmmﬂmolmondlmm
of niskel arsenide wr. E. 8. Makarov (Compt vend. Acad. Sti.’
(R85, 1943, 8. 91.-193).5-The low or negative temp, coefl.
of electrical conduetivity in Fo-Ni-§b alloys with Ni atsenide

ling up of the Brllown zone,

structure implies neatly complete i1
which should includo ~2:8 electronic states per atom. Data from
powder phutographs show that fhe shape of the Brillowin gone 15 2
tombination of 3 types of tane, (032~ 112), (200 1309, amd (‘m‘.').
with vol, In the K-space (d2a — w)/a.{( ‘;g and (1608 - )04
states per atom.  Vals. for Fe-Sb (471 at-% Sbh Co 8b {442
at.-% Sb), and Ni-8h (4048 at.-% Sh) are 2.402, 2372, and 2388
states per atom. Overlapping into the second 20D UCLUTS 3cT0S3
the (002) plane, and accounts for electrical properties Am{ mvta]dhc
L)

character.
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Betwoeu the Dalionids asd the Berthollide

System Lton-Nickel-Antimony. N. V. Ageey and E. S‘««W‘P
vend. (Doklady) Acud, Sei. U.R8.S., 1943, 33, (1, -2~ {In

_antimony aystem & phase with the nickel apsenide

between 463 and B4-4 at. /. antimony. Property-

composition curvos ive he:p peaks ab tho composition NiSb, showing the
hinse to be s daltonide.””  Alloys cuntalning an excees of nickel vver that

required for Nigh are built up according to &n interstitial plan, while those

with & defieit of nickek belong to the clase of structures with defret lattices.
In the iron-antimony system the mmsagomllm( phase with the nickel
arsenidoatrunturs is stable from 42 10 48 at.-0 antimony. This range does not
include the composition FoSb and tho phase Jsa " berthollide " ; it haa an
axcess of iron and 1s of the {ntorstitial type of structure. In the system iron -

Tccwwen Tireraey

nickn!mntlmonr\; o continuous series of solid solutionn exists between thest

two phases. tornary lloys havs the nickel arsenide struoture, while

thoso that have more iron and niokel or mare antimony than correapanly’

with the line NiSb-Felib have interstitial or defot structures, respeatively./
.~ Y
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The
. Hicke!: Indinm, E-_H.,_Abklmy.(lnvu. Alud, ‘
1), 2M4-970).{In flussisn,) Copper-indium alloys cuntaining 300 wnd

§1:3 at,-, indium, an quenched from Bn° ., have hexagonal stracts

the nickel arsenide type, with Tattice constants : @ PWOA, 0D
e 1227, and g = $287 A, e - BETL A, 0j0 1220, reapectively. )
denaities, an experimentally determined, are 873 and K01 gem.ouey, ghving
B40 and 470 atoms per unit -cell, respectively. The nickel-indium afloy
mmtaiuingz 304 at.- imdium, a8 quenched from 800" (., has u similar strue
ture, with @ = #1900 A, ¢ = 5152 A. cla o 1-220; 4w D00 grm.jec.
540 atoms per unit cell, The nickel-indium alloy containing & at.y
indium, s cast, has & hexagonal structure of the (v‘(x‘in type (see Nial, Z.
anarg. Chem., 1098, 238, 287; Met. Abs,, 1938, 6, 534), with a 5200 A
e = 4H0 A, cla = 0-834; 59360 atoms per unit cell. M. discusses:
(i) the tendency of phases having & nicke! arsenide structure to shift from
the A B composition ptoper 0 this structure, to 8 composition having cxcess
of the transition element, and (ii) the posaibility of these excess atome being
accommodated in the tetrahedral interstices of the lattice.—N. B. V.
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* Budy of the Phooes Haviog & Nickel

* fn the Systems Ircnr-Antimony, Cobali-Antimony, and Niokel: ¥
“ NV, v and K, §, uy (Tevesd, Abad, Nauk 8.9.8.8., 1943, 5I(him.],

{2), 87-07).—[In R ¥ (?;. Compl, rend, (Doklady) Acad. 8ei, U.RS.8,,
1043, 88, 20; Met. Aba,, thin vol,, p. 10 The phases having & nickel
arwenldo structure in the nickel-antimeny, cobalt-antimony, and iron-
antimony systems have been studied by means of X-ray and microstructural
cxamination and by determinations of electeical resistanee and density.
(1) The » phase of the mickel-antimony system is found to exist uver the
runge 464544 at.-% antimony; It includes the compound NiSh and the
phaso in therofore a :Tulumidn. Comparison of the dennity of the alloyi aa
measired direetly sl an derived from lattion spacings showa that y-phame

wlloya on the niekel-rich aido of NiSlh have struotures of the interstitial type,
while those on the antimony-rich side have structures of tho defoot type,
(2) The y phaso of the cobalt~antimony ayatem lies in the range 43:4-40-2
at.-%, nntimm;y; this range does not embrace the compound CoSb and the
phase in therefore a berthollide, It has a atructure of the interstitial t pr.
(3) Tho ¢ phase of the iren-antimony l‘ymm oxists over the range 48-44
at.-%, antimony and is likewise & borthollide, being formed by the intrusivn -
of iron atoma interstitially into tho laitice of the bypothetical compound
FiBb. The handness, heat of formation, melting point, and interatomie |
distancen of the three phases are comparned, mdl':%«y view is advanced that |
;'hs;“:tw:,gl:; (3' vhemical linkage deoresses in the onder ; Nih -» CoSb »
o0 —N, 13, ¥, o

[
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The lJymphmto properties of alloys of the system Mn
§b. N, V. Ageev and . 5, Makpray. Bull, aced. s
1R 8. 8, Classe sei b i, 1043, 14- B~ The most pyre-
photic alloy 1 one contg. 418wt o, 8, cotrespondog
i Mugdh, Vhe comstituents are fused undes ol
wWUE-NaCT, cunt at ey, and alloaed to ol withuut fws

the Greatnient. Addn, of 150 Mg almost completely supe
pruosses the pvmphmk propertics, 1th Na shightly w
creaws them, and 1i, K, Be, Ca and Zn ure without effect.
The alloy canunot be used in-an ordinary hghter, s i

st be struck @ blow on the cdge Lo produce 8 spark.
oM. Lot
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of structure of ternary
m wahmﬁm and aluminum.
V. ¢. Kuanwrsov anp B. 8, Maxanov, Tuest. Seklora

Fie Khim, Anal, Inst. Obikihel & Neorg. Khum. 13,
ViT 90 (1040); Nhiw, Referat, Zhur., 4 (0] 4536 (Y1)
l'nmf the precidon method of Preston, the muthors
ers of the lattice of the ternary
_Si for 6 radial cuts starting at Al and
going toward tie side Mg-Si up to 2.2 wt 7 (Mg+5)
s well as for ALSt alloys up tn 2.2 wt. ¢ Si. lsotherms
were constructed for the solubliity of My and 8 in Al wt
A50°, 500%, 400°, and 200°.  The solubl ity of Mg and Si
in Al at 200* is not more than 1.1¢5 of the sum (Mg + 8i)
of ihe region delineated by the system AL-Si- M5
The difference in the nature of experimental and caleulated
curves for the paramelers of the inttice, assuining an
atowic structure of a volid solution for alloys annealed
from £00°, leads to the beliel that the solid solution Al-
Mg:$i is molecular in its structure, On Debye diagrams
of nlloys anncaled after henting at 550° and 200°, only
lines corcesponding to the latt A} were observed.
Annealed and slowly cooled alloys qmtuiuin; 22 of
Mg -+ 5i and located on the pseudobinary and adjucent
weetions show, on Dehye disgrams, weak additional lines
corresponding to the lattice Mp$i. M.Ho

salid solution Al-M,

IARDP86—001 3001 031500037-6
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+X-Ray Investigation of the Agving of Aluminiim Magpesim Sittook -
Alloys. V. . Kurnetwoy and B, 8 Makagoy. ([zivel. Nrkt. Fizvko- Khimich.
Anafisa. { Ann. Bectrur Anal, Phya.-Chim.), 1040, 13, 101 2ouy, - {in Rassiaant. |
\umininm magnesium - silicon allays with compositions along the two sections
having wonstant alumininn contents of 182 and 87, were investhanted, The
alloys were quenchesd afier solution heattrealment Bt amd GO
Some were subweguently sork handened by powsderg by filing. Thee allivs
were allownd to age at reein temprrature and wene alse subijected 1o ashifivial
ageing ot 14, 175, and 201 ¢, for various perinds of time. Lattice pain
mmeters wore measired using hoth the Proston nnd the Sachs X.ray cameras,
Lattice parameter changes on rom-temperatute ageing were within Jimits of
experimental cror, AL the clevaied tempemtures the wolied sofution deconi-
posesd with o change in the Iattice parameter which temded 1o approach that
of pure aluminium. Alloys containing magnesium in exeess of Mg,Si showed
no change in lattice parameter and it is roncluded that the solid solution
does not undergo decomposition, At 150° C. in alloys with 1-2¢, magnesiam -
silicon decomposition was associnied with consideruble lattice distortion,
distortion being moat marked during the oarlier stages of ugeint. Distortion
nereased with an incrase in magnesium content,  in alloys with My Ni
1: | and more, distortion appeared after & minutes and bad ot disappeanl
after ageing for 40 hrs,  Decom sition in irregularly distributed and this
results in 8 sories of lines inst of the doublet (383) Kz and Kz, in the
X-ray photographs, Deformation after quenching considerably accelerates
the deomnosition process.—A. R.
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*The Stracture of the 3 and « Phases in the Copper-Antimony Sysiem.
N. W, Ageww and E, 8 Makarov (Izvest. Sckt, Fiziko-Khimich, Analiza, (Ann.
Netteur Anal, Phw.-éﬁm.s,"f , 13, 171-176).-{In Russian.] Alloys with
-70 wt..% copper, investigated by mloroscopic examination and the Debye
X-ruy met‘md. confirmed in general the equilibrivm dingesm of Murnkami
and Shibata (Mel, Abs, 1037, ¢, 3. The ¢ phase is homogeneous between
G780 wid RORS, copper, which b more v the antinony side than i given
by M. and 8, The cutectord point is situated at abont 6248, copper. Alloye
with 0-00 to 04-04%, copper connisted of the homngineous 3 phase, the linit
on the copper side being at 659, copper.  Tho & phase, in agreement with
Morris-Jouea and Evana (Met, Abs, (J. Insd, Metala), 1028, 89, 538), was
found to have a hoxagonsl close-packed Inttice with o« 2723-2.545, ¢ -

v
4:322-1340 A, ‘The atructure of quenched spevimens of the § phase was
found to be cubic with 16 atoms per unit cell and a parometer of 5914 A,
The § phuse has on orderly arrangement of atoms resembling the FeAl

structure, and corresponds to the formula CuyyShy (CugSb). A 1 \f”
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*Au X-Bay Stady ol the Sirastue of Terasy Sctié Solations of Abuminism A~
with Maguesiom aod filicon, and Thelr Agsiag. V. (. v and E. 8,
Makaroy (Compl, rend. (Doklady) Acad, 8ci. U.RS.8., 1089, [N.8.), £3, (3),
DIETIMN). - In English.]  K.and M. havo made aa X-rey study of magnesium~
silican alnmininm altoya sitnat@® on  lives eadiating from the aluminium
rner ol the aystem and containiigt up to T, Wdal magneetum § ailicoit,
Tho aolid aoludility limita st BRE, BKV, 4007, aml B the aluminien

conier af Lo diageat have bown catablished fom the X ray dnta. Discivpan
win botwoen the curvos showiig varlathm of parameter with compoeition, s v 08
.caioulated aud na exporimont lly determined, lead, in conjunct with other i e®
abacrvations, to the conclusion that in ngud alloys Mg,Si is prescnt in molo- iy
“ulr fore in tho aluminium.rich solid solution. "Afl attempta to dotoct lines =00
rom the Mg,Si Iattice in X-rey phs of alloys for 150 hrs. at d=00
200° U, havo, howover, failed, & fact which is ascribed to t smallness of the tH.ee
\ of compound present.—N. B. V. — :u..
e
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jion of the Bguilidrium Diagram of the Aluminium-Beryl-.
Vs, Makarov and L. Tersch ah (Zhur, Fisich. Khimid (J.
10879, T8); 360-354).{In Russian.} TMM”I contour

1 by Osterheld ba confirmed ; tha cul liquidus a4 tho

peryllium end cannot by the formation of compounds.

ox 3

Aluminium dissolves 0-14% beryllium at 810° G, In the X.ray photographa
lincs duo to f-beryllium can be detected not only in alltT quenched from
700° C., but also ie sllays slowly cooled from 410° C.—N. A.
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ﬂAKAROV. Yevgeniyvnarkovich; KOROBOV, P,I., red.; ROZEN, X.A,, tekhn.red.

[Father of factories; outline history of the Ural Machine Plant]

Otet:s zavodov; ocherki iz istorii Uralmashzavoda, Moskva, lzd-vo

"Sovetskala Rossila,® 1960, 149 p. (MIRA 13:7)
{Sverdlovsk--Machinery industry)
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GOL'DANSKIY, Vitaliy Josifovich; MAKAROV, Yevgendy Fredovich;
CHERNIKOVA, V.K,, red.

[New trends in nuclear chermistry ! hovye nupravieniia
{adernoi khimii., Moskva, Iad-vo "7nanie," 1964. 51 p.
(Novoe v zhizni, nauke, tekhnike. ¥I Seriias Khimila,
10.12) (MIRA 18:1)

1. Chlen-korrespcndent AN SSSK (for fiol 'danskiy).
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AUTHORS: TFidel'man, W.L., Engineer and Makarov, Ye.I., Engineer.

TITIE: An Unattended Fuel 0il Pump Room (Mazutonasosnaya bez
obsluzhivayushchego personala)
PERIODICAL: Promyshlennaya Energetika, 1958, © To.l,

pp. 16 - 17 (USSR)

ABSTRACT: This brief note describes the way in which the fuel-oil
pump-room of the Chelyabinsk Forge and Press Works (Chelyabinskiy
kuznechno-pressovoy zavod) was made automatic. When the
pressure alters in the fuel-oil pressure line, there 1s a change
in the pressure of transformer oil in a tark which operates a
membrane-type pressure-regulator. For purposes of remote
control of fuel~o0il pressure and temperature, a contact mano-
meter and light-signal is installed., The cil-pressure instal-
lation that delivers oil to the regulator operates at a
pressure of © kg/cm2 with an output of 14 litres/min. It is
driven by a motor of 0.8 kW. The total cost of making the
pump room automatic was about 1 600 roubles and it has been
operating reliably unattended for more than a year.

There is 1 figure.

AVATLABLE: Library of Conpress
Card 1/1
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for the different groups of particles and is found to be 120, 130, 135, and 1hOX Te-
surface layer (100K), which had & thickness

spectively, as well as for tin atoms in the

of 5 lattice constants. Arguments favoring the decrease of f' accompanying smaller ’

particles and its strong temperature dependence to be associated with surface phenomena
atom spectra for these particles are

2nd not with any frequency change in the internal-

presented. The authors thank V, A. Myuller for assisting in the preparation of some
determination of the particle

samples, Yu. I. Fedorov for the electron-microscope
sizes, and Yu. I. Petrov for valuable discussions. Orig. art. hes: 2 figures and

1 table.

i

SUB CODE: 20/  SURADATE: hPeb66/  ORIG REF: OOk/  OTH REF: 009
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EWr{a)/EWP(£)/ETT 13P(e) JD S _
pogBIC T T BOURCE CODE: “”'Woo56/66/o51/w3,’o1lﬁ/'9mol:
’ iy 7 E

AUTHOR: Suzdalev, L. P Gen, M. Ya.; Gol'danskiy, V. I.; Mekarov, Ye. F.  #7,

ORG: _Institute of Chemical Fhysics, Academy of Sciences SSSR (Inutitutewkhimichealzgy
fiziki Akademii nauk SSSR) = 7

TITIE: Nuclear gmna resonance in highly dispersed tin -~ _
SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 51, no. 1, 1966, 118-1200 |

,'I.‘OPIC TAGS: ‘tin, nuclear resonance, nerosol, Mossbauer effect, Mossbauer spectrum,
temperature dependence '

ABSTRACT: fThe Mossbauer effect wos investiggted in highly dispersed tin particles
having dismeters of 250, 370, 600, and 1550 A. The dispersed tin was produced by
:_evaporating liquid ¢rops in & helium’of argon atmosphere and condensing the vapor into
aerosol particles. The particle size was regulated by the rate of flow and also de-
pended on the gas. The mean particle size was determined with an electron microscope.
The spectrum for the highly dispersed tin consisted of a single line choracteristic of
prdinary polycrystalline -Sn with a chemical shift of 2.6 mn/sec (relative to Sn0p).
The probability of the Mossbauer effect £! wap mensured a8 a function of the tempera~
ture (T) and particie diameter (d) from the area under the spectral sbsorption curve.
The results show thut £' diminishes with decreosing particle diameter, starting with
d » 600 . The temperature dependence is steeper. The voriation with particle sizes
is connected with the influence of the surface. The Debye temperature is determined

Card W2
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inglet and a doublet) be

. 'i;ﬁr'fé.ce by physi 1 adsorption, and the latter 18
reasingtejmperatﬁre, ‘the doublet components on the

glet and & _ come asymetrical, and the
gn*?° nucleus 1increases lue for crystelline

| ‘molecules, the energy &t
center on the surface vanishes,
atom within the Sn0 molecule
ure dependence of these ‘quanti-
Y, M. Cherrtov, and lo.Jo

‘e experinents, and Yu. M. Kegan
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_noy 3 teoreticheakoy fiziki, v. 1&9, no. 5, 1965,

elect
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tin chemical valence, silica. gel ’ o
faa speciroma reke ¢ emxwr@hm L

erakyi€ WMeASY tevaent
e dynanics_of otioh oF tin Stoms adsorbed on &
A mono~

ecific ares 300 nP/g and particle aiameter ~100 A.
give ion excha.nge of the

'oduced on the surface by succes
first with ca?*, and then

ature measurement which .| -

o) te to 0.1°. All measure-

aclear g ey ctrometer deseribed by the
: ‘1aboratoriys, mo. 12 1965) “fhe experimental results
tin atoms exist on the surface in two gtates, tetravalent and e
yatuy ependence of the 1ntensity of the Mossn)a.uer effect shows -
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BERSUKER, 1.B.; GOL'DANSK1Y, V.1.; MAKAROV, Ye.F.

Metritution of an electron cloud in tin tetrahalides from
the data of chemical ehifte of Mosabauer spectrn and nuclear

quadrupole rescnance gpectra. Teoret. i eksper. khim, 1
no, 53678-680 S-0 '65 (MIRA 19:1)
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: 5/080/62/035/008/001/cC0
~ The coating of iron and steel ... D202/D308

3 x 10~2 mm Hg has no appreciable effect, high carbon steels absorb-
ing less Al than Armeco iron. The short term oxidation resistance nt
9000C, of iron and steel treateg by this process has been improved
by a factor of 9-12. There are 5 flgures and 3 tables,

SUBMITTED:  July 18, 1961
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‘ 5/080/62/035/008,/001/005

D202/D308
AUTHORS : Titov, V.K., and Mqﬁgrgv,_Ye.F._.‘
TITLE: The anting of iron and steel with aluminum by vacuunm
- evaporation

PERIODICAL: Zhurnal prikladnoy khimii, v. 35, no. 8, 1962,
©1748-1752 "

TEXT: The aushors present the results of their study of this pro-

cess, stating that their method possesses the following advantages

over conventional aluminizind processes: 1) The percentage of Al in

the diffusion layer is lower, 2) the coated surface remains plastic
rand the thickness of the deposit can be controlled precisely, 3%)

the surface i& clean and even and the volume increase of coated

tools is very small. The method requires however a complicated and

expensive equipment. The depth of the diffusion layer varies bet- /

ween 200 and 230 Ri the Al content is up to 7 %; the increase of J

temperature markedly increases the Al content; the distribution cur- .

ve of Al in the layer has two branches corresponding to Al diffu-

sion into a - and B ~ Pe. The lowering of vacuum from 3 x 10-5 to .

Card 1/2 | P
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$/021/62/000/001 /907 /0057
On the mechanism of metal siliciding D251/D303

tor's note: Mep is erroneously written for Mep in II in the text].
By chemical and X-ray analysis, it is shown that in the case of
iron, V is most important (giving up to 78 % Si) and in the case of
nickel it is less important (up tr 50 % Ni), II second stage and

IV are more important for nicke: (10 - 50 % Si) than for iron (10 - ©
15 % 8i). In the case of cop . the first stage of II is of the
greatest importance. There i: ! table and 8 references: 3 Soviet-
bloc and 5 non-Soviet-bloc. The reference to the English-language
publication reads as follows: F.D. Rossini ang oth., Selected Va-
lues of Chemical Thermcdynanic Properties, Part 1, Circular of the
National Bureau of Stand., 1952, 50,

PRESENTED BY: I.M. Frantsevich, Aczdemician AS UkrSSr
SUBMITTED: May 22, 1961
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$/021/62/000/001,/007/007
[ 1§00 D251/D303
AUTHORS: Titov, V.K., and Makarov, Ye,P.
TITLE: On the mechanism of metal siliciding

PERIODICAL: Akademiya nauk Ukrayins'koyi RSR. Dopovidi, no. 1,
1962, 50 - 5%

TEXT: On the basis of thermodynamic experiments and calculations
the authors discuss the siliciding of iron, copper and nickel in
the vapor phase. The experimental process is carried out in a two-
zone furnace, the gas phase consisting of a mixture of 51Cly with
argon at partial pressure 0,263 at. In the first zone of the furna-
ce at temperature tq it is assumed that the reaction I. SiCl4 (gas)
+ 81 (solid) = 28iClo (gas) takes place. For the second zone at
temperature o < t1, the following reactions are proposed: II.
231Cly + x Me (s0lid) = Si (alloyed with Me) + 51Cly (gas); 111,
51014 (gas) ~ b Me (solid) = S1Cly (gas) + MepClo; IV. SiCly (gas)
+ x Me (s0lid) = Si (alloyed with Me% + MepSlo (gas); V. 5iCly
(gas) + xMe (s0l1d) = 81 (alloyed with Me) + MepCls (gas) [Abstrac-

Card 1/2
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26571
§/129/61/066/068/004/015

Diffusion Saturation of .... E073/E3%35

the case of saturation with Sn and relatively high in the
case of saturation with Sb. Saturation with Sn should be
carried out at 1 050 - 1 150 °C for 2 hours uhilst the
optimum saturation temperature for 5b is about 550 "C (3 hrs)
and, in both cases, a vacuum of 1 mm Hg 1s sufficient,

Abstracter's note: this is a slightly abridged translation. )
There are 5 figures, 5 tables and 5 Soviet references,

ASSOCIATION: Nikolayevskiy korablestroitel'nyy institut i
Odessloye vyssheye inzhenernoye morskove uchil-
ishche (Nikolavev Ship-building Institute and
Odessa Higher Marine-engineering “chool)
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$/129/61/000/0087004/015
Diffusion Saturation of ... EO75%/E335

cementite does not absorb antimony and its presence in the steel
reduces the active surfaces of the specimens. Corrosion tests
on various steels showed that their resistance-to-corrosion

in a 1% solution of HNO3 increased by a factor of 3 and

corrosion of commercial iron in a 10% solution of HaCl decreased
by a factor of about 2. In the initial state, the weight loss
after 1 and 3 days, respectively, amounted to 0,27 and

0.59 mg/cm2 for commercial iron in a 10% NaCl sclutrion and
the respective values for Sb-saturated specimens were 0,18

and 0.33 mg/cmza No increase of the resistance-to-corrosion
of steel saturated with Sb was observed in a 10% sclution of
HC1 and H,S0,. The following conclusions are arrived at:

iron and steel can be saturated with Sb or Sn by evaporation
in vacuum. The diffused Sn represents a solid solution of
substitution of Sn in Fe, whilst the Sb forms a solid solution
corresponding approximately to the phase FeSb. In both

cases, an increase in volume is observed which is slight in

Card 4/6
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$/129/61/000/008/004/015
Diffusion Saturation of .... E073/E%%5

range of tie y-iron stops extending at a carbon content of

about 0.8%, The results of corrosion tests (in a 1% solution

of HC1l, in a 0.5% solution of NaCl and a 1% so%ution of

H SOQ) of specimens saturated with 5n at 1 050 "C for 4 hours
s%ow that the resistance-to-corrosion in a 1% solution of

HCl or H 504 increases 3~5-fold but does not change greatly

in a 0.5& #olution of NaCl. An antimony layer, produced by
diffusion, has a small depth,.is hard _and brittle (the microhard-
ness being 380 compared with 70 kg/mm® of the base material) and
thaeeisa sharply defined boundary relative to the Lase metal.

The quantity of absorbed antimony and the increase in volume

are considerable; the calculated average antimony c¢oncentration
in the layer is about 689, corresponding to ths compound FeSh,
With increasing temperature of the process, the brittleness

of the diffusion layer increases and the surtacs of the
specimens tiecomes less gmooth. The optimum saturation
temperature is 500 - 600 °C. The antimony saturalion did not
thange greatly when the vacuum was reduced to I mm Hg.  With
increasing carbon content the antimony saturation {at 550 “C

for 3 ?8urs) of the steel became less. It can he assumed that
Card 3
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26571
a/izq/él/ouo/Ou&qu4/01s
Diffusion Saturation of .... W75/ 335

The diffusion layer has a columnar structure and there is a
line of semration between the layer and the base material.

The curve characterising the change in the tin concentration
along the depth of the diffusion layer has two saections . one
which corresponds to the distribution of tin diffusing

into a~iron, whilst the other corresponds to the diffusion into
Y-iron. If the vacuum is only 1 mm ilg, the quantity of tin
absorbed at 1 050 °C during 6 hours decreases from 2,21 -

1,82 mg/cmaand the depth of the diffusion layer decreases

from 100 to 80 u. In the case of saturation of carbon steel

1t was found that the depth of the diffusion layer. the
quantity of the absorbed tin and the increase in volume would
be less with increasing carbon content up to 0.8% (Table L),
This is dtributed to the fact that the range of y-iron increases
with increasing carbon content. Since the coefficient of
diffusion of tin and Y-iron is lower than that of a=-iron, the
absorption of tin will be less intensive. Apparently the
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|§ §310 E073/E335
AUTHORS ; Titov, V.K. and,Makarov,wig:Fa
TITLE: Diffusion Saturation of Iroﬁwénd Steel with Tin

and Antimony

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
1961, No. 8, pp. 18 - 22

TEXT: Published data on the subject are contradictory,
The authors investigated the possibility of saturating iron
and steel with tin and antimony and the corrosion-resistance
of such diffusion layers. Specimens of 10.mm diameter, 5 mm
high were saturated in vacuum (2 -~ 5 x 10™° mm ilg) by
evaporation of tin and antim%%%%erThe investigations were
carried out on commercial iron and on steel 20. 45, Y& (U8)
and YV (Ul2). The results of saturation of commercial iron
indicate that the concentration of tin on the surface of the
‘Specimen increases slowly with increasing temperature of the
process. However, the quantity of absorbed tin, the depth of
the diffusion layer and the volume of the specimen increase
rapidly with increasing temperature of the saturation process.,
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S0V/21-59-3-.13/27
The Effects of Dispersion of Graphite and Heat Treatment
Mechanical Properties of Cast Iron Under an Ali-Round
Pressure

on the

Top
uneven

iron showed graphite in lamellar form, avenly
spread over the gurface, The 10 and 15 mm dia-
meter specimens contained small quantities of struc-
turally-free cementite and perlite matrixes. Tha

20 mm specimen had a perlite structure and the 30
mm specimen contained about 5% of ferrite. The 30
minute-long heating up to 950°¢ for hardening or
normalization, was made in a barium-chloride bath,
The cooling was done in 20°C water, Experiments
showed, that reducing *the size of graphite in-
creasec the value of the stresses ' causing equal
deformations. Heat treatment is most effective with
cast iron containing fine graphite, There are 3
graphs, 2 tables and 3 Sovist references,

ASSOCIATION: Nikolayevskiy sudostroitel’nyy institut (Nikolayew
Shipbuilding Institute)

PRESENTED:  July 30, 1958, by V.N. Svechnikov, Member of the AS
Card 2/2 UkrSSR
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AUTHORS: Titov, V.K., and Makarov, !g:ghwﬂ
TITLE: The Effects of Crapblte Dictrt wtirem and Heat Tregt-

ment on the Mechanical Properties of ¢
an All-Round Uneven Pregsure (Vliyanie razmerov gra-
fita i termicheskoy obrabotki na mekhanicheskiyzsvoy-

stva gerogo chuguna v ugloviyakh vsestoronnego nera-
vnomernogo szhatiya)

ast Iron Under

PERIODICAL: Dopovidi Akademii nauk Ukraing'koi RSR, 1959, Nr 3,
pp 286-289 (USSR)

ABSTRACT: Using the method of academician B.D. Grozin [Ref 17,
the authors studied the effects of the dispersity
of graphite and heat treatment on the mechanical
properties of cast iron under conditions of soft
loading, that imitated the practical contact applic-
ation of loads. Experiments were made on 10, 15, 20
and 30 mm in diameter cast iron cylinders cast in
the ground. They consiated of 3,356 C, 1.80% Si,
0,48% Mn, 0.120% P, 0.185% S, and had a hardness of

Card 1/2 101, 100, 95 and 90 unita. Microamtructurally, cagt
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